of these loci displayed polymorphism (Appendix S1) when tested against our 131 samples from Europe and Asia. We developed additional primers for T. matsutake using whole-genome sequencing data (175.76 Mbp) of T. matsutake published by the Genome Portal of the Department of Energy's Joint Genome Institute (National Center for Biotechnology Information [NCBI] accession no. PRJNA200596) to construct an enriched microsatellite library. The MIcroSAtellite Identification Tool (MISA; Thiel et al., 2003) was employed to detect SSRs with the criteria of eight, five, five, five, and five repeat units for di-, tri-, tetra-, penta-, and hexanucleotide motifs, respectively. In total, 7983 SSRs were identified from whole genome sequence data, the most common being trinucleotide repeats (87.9%, 7025), followed by hexanucleotides (11.1%, 885), dinucleotides (0.5%, 42), tetranucleotides (0.3%, 22), and pentanucleotides (0.1%, 9). A total of 48 primer pairs were designed by Primer Premier 5 software (PREMIER Biosoft International, Palo Alto, California, USA), using the following parameters: primer length 18-21 bp with the amplified product size set to range from 100 to 700 bp. Of these primer pairs, 21 (18 polymorphic and three monomorphic; Table 1 ) amplified successfully (GenBank accession no. KY986283-KY986303), and the remaining 27 failed to amplify (Appendix S2). These 18 polymorphic primer pairs were tested for polymorphism using 131 individuals collected from eight distinct geographic locations in Bhutan, China, the Republic of Korea, Japan, and neighboring populations in Finland and Sweden (Appendix 1). Fresh matsutake mushrooms were collected in the field where possible. However, to maximize geographic representation, we also purchased mushrooms from different collectors at surrounding township-level local markets. Significant deviation from Hardy-Weinberg equilibrium (*P < 0.1, **P < 0.05, ***P < 0.01).
Genomic DNA was extracted from silica-dried cap tissue following the cetyltrimethylammonium bromide (CTAB) method of Doyle and Doyle (1987) . In addition, individuals of T. equestre (n = 15, collected from specimens deposited at the herbarium of the Kunming Institute of Botany, Chinese Academy of Sciences [KUN] ) were chosen to test the cross-species amplification of polymorphic and monomorphic markers in T. matsutake. Voucher specimens were deposited at KUN (Appendix 1).
PCR amplification was performed in a 25-μL reaction mixture that consisted of 12.5 μL of 2× Taq Master Mix (total 1 mL of solution containing 100 units Taq polymerase, 0.5 mM dNTP, 20 mM Tris-HCl [pH 8.3], 3 mM MgCl 2 ; Vazyme Biotech Co., Nanjing, China), 1 μL of each primer, and 1.5 μL of genomic DNA (~50 ng/ μL). The 5′ end primers of SSRs (Table 1) were labeled with two different fluorescent dyes (6-FAM and HEX) under the following conditions: 95°C for 3 min; 35 cycles of 95°C for 15 s, the appropriate annealing temperatures (Table 1) for 30 s, and 72°C for 16 s; and a final extension of 72°C for 5 min.
The product was analyzed by capillary electrophoresis on an ABI 3730xl DNA analyzer (Applied Biosystems, Foster City, California, USA) at Beijing Microread Genetech Co. (Beijing, China) using GeneScan 500 ROX Size Standard (Applied Biosystems). SSR fragment lengths were analyzed by GeneMapper version 3.2 (Applied Biosystems). Aberrant peaks were not scored (Pan et al., 2003) . We calculated the number of alleles, as well as observed (H o ) and expected heterozygosities (H e ) for each population. Hardy-Weinberg equilibrium was determined using GenAlEx version 6.4 (Peakall and Smouse, 2012) .
Of the 48 primer pairs, 18 (37.5%; Table 1 ) were polymorphic when screened using 131 individuals from eight populations. The number of alleles ranged from two to 10 and averages ranged from 1.42 to 3.22. Levels of H o and H e varied from 0.00 to 1.00 and 0.00 to 0.83, respectively (Table 2) , with mean values of 0.21 to 0.26. Eight out of the 18 polymorphic SSR loci showed significant deviations from Hardy-Weinberg equilibrium in different populations (P < 0.05) ( Table 2 ). Within T. equestre, 50% of the SSR primer pairs were successfully cross-amplified, with levels of H o and H e ranging from 0.06-0.93 and 0.32-0.83 (Table 2) .
CONCLUSIONS
The 18 newly reported polymorphic SSR markers for T. matsutake are reliable and will be used in the further study of the species. The interspecific transferability and polymorphism shown in the related species T. equestre suggest that these markers may also be applicable to the study of genetic diversity in other Tricholoma species. 
